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Film Badge. A piece of masked photographic film worn like a badge bv
nuclear workers. It is darkened by nuclear radiations, and thus the radia-
tion exposure of the wearer can be checked by inspecting the film and
comparing the darkening or density, after photographic development with
known standards.	'
Fission, The splitting of a heavy nucleus into two (or very rarely more)
approximately equal fragments—the fission products. Fission is accom-
panied by the emission of neutrons and the release of energy. It can be
spontaneous, or it can be caused by the impact of a neutron, a fast charged
particle or a photon.
Gamma Ray. Electromagnetic radiation emitted by the nuclei of radio-
active substances during decay, similar in nature to X-rays.
Geiger Counter (or Geiger-Muller Counter). A device for counting
photons or charged particles by means of the ionisation they produce in a
gas.
Half-Life. The time taken for the activity of a radioactive substance to
decay to half its original value, that is for half the atoms present to
disintegrate. Half-lives may vary from less than a millionth of a second
to millions of years, according to the isotope and element concerned.
Heavy Water. Water consisting of molecules in which the hydrogen is
replaced by deuterium, or heavy hydrogen. It is present in water as about
1 part in 5,000.
Ion. A charged atom or molecule, that is one which has lost or gained
one or more electrons. Ions can exist in gases or in solution.
Ionising Radiation. Radiation which knocks electrons from atoms during
its passage, thereby leaving ions in its path. Electrons and alpha particles
are much more ionising than neutrons or gamma rays.
Irradiation- The exposure o£ materials to radiation. In nuclear research,
and in the production of isotopes, materials are often exposed to neutrons in
reactors. Intense irradiation can alter the physical properties of solids—in
some cases weakening them (e.g. fuel elements and graphite), but in others
hardening them (e.g. some types of plastics and rubbers).
Isotope. Two atoms are said to be isotopes if they belong to the same
chemical element but have different masses. The chemical properties of an
atom depend almost entirely on the structure of the system of orbital
electrons moving about the nucleus of the atom. The number of orbital
electrons is equal to the nuclear charge, the value of which is called the
atomic number of the atom (and is always an integer). Isotopes are atoms
whose nuclei have the same atomic number but different masses; this means
that isotopic nuclei contain the same number of protons but different
numbers of neutrons.
Leukemia. A disease of the blood, corresponding to cancer in a tissue,
which can be produced by excessive exposure to radiation.
Maximum Permissible Level. The recommended upper limit for the
dose which may be received during a specified period by a person exposed
to ionising radiation over an indefinite period. So far as is known, a normal
person so exposed will suffer no harmful effect.
Mesons. Unstable particles with masses intermediate between those of
the electron and the proton, found in cosmic radiation and emitted by
nuclei under intense bombardment.
Moderator. The material in a reactor used to reduce the energy, and
hence speed, of fast neutrons, as far as possible without capturing them.
Slow neutrons are much more likely to cause fission in a U-235 nucleus than
to be captured in a U-238 nucleus (see Natural Uranium), so by using a
moderator a reactor can be made to work with fuel containing only a
small proportion of U-235.
Monitor. A radiation detector used to determine whether an area is
safe for workers.

